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(54) DEVICE FOR WORKING FLANG AT TUBE END 

(57)Abstract 

PURPOSE: To work a flange at the tip part of a tube with one 
device by providing a roller moving device for moving back and forth 
individually in the direction of a tube end part as 1 st and 2nd tube 
expanding rolls mounted on a turning device is provided with other 
tube expanding rollers mutually. 

CONSTITUTION: A flange working device of the tube end is turned 
by a turning device 50 and moved back and forth by a roller moving 
device 60. The 1st tube rolling rollers 30 press the tube end in the 
direction for expanding the tube end part 22 from the inside of a 
tube 21 and roll over the inside of the tube end part 22 and expand 
the tube end part 22 gradually in a conical shape uniformly in the 
circumferential direction of the tube 21. If tube expansion is 
advanced by 1st tube rolling rollers 30, the 2nd tube expansion 40 is 
advanced by the roller moving device 60 and the inside of conically 
expanded tube end part 22 is pressed. The 1 st tube rolling rollers 30 
roll over the inside of the tube end part 22 to uniformly and 
gradually expand the tube end part 22 in the circumferential 
direction of the tube 21 and the tube end part 22 is expanded until 
the flange perpen diculer to the central line 24 of the tube is 
formed. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner s decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAADuayIBDA403090220... 2005/02/1 6 



®B#H#i*fT(jp) ^® ft ft m m ^ m 
©&H#1t&$& (a) ¥3-90220 

®int.ci. s mm*$- jtrtM#^- ©am ^ms^mvAnieB 

B 21 D 19/04 A 6441-4E 

<8># £E ¥1-226635 

(gitfi g| ¥1(1989) 9/} 1 B 

@S& 98 # # # A 11 tt^JllJ^Jimia^E^BB 7 - 5 - 7 

©til 61 A t*3££ttT * SfcmS5§IIE+!ll3TB 6* 1# 
©ft M A #H± ± * AS 



mm* 

#«&<0 7 9:/i?;toI&a 

7 9 > $>iox«a C tJ ^ X , 
fllSBlf © * d *f U T & J»#© ttS K 8ft tt 6 

jKfSBtt© + *f b r &J» #t? *o jtir82-& 
&tfn-?i:T#bfev>{fcact&tt6n. 

o - 5 % * * * - # 4fe * a - 5 i: . 

liraa*©* i/t@et5 
jiir e o - ? 0 te* a ± k * n * jta SB-* 



»ia«io^t6i c * -tfftias -e- « o - 9 urn 
aox*a. 

(ft**)***!!) 



-107- 



b> * l <0#<6& l 0 fcjftfc UTI3te1-5vs^ h 
IZ^StlJ, tUte'N-y K 1 2<D|$**i8SB 1 3C 
v-* y h 1 4 %&2b. 7 \- 1 4 Cft&ffl 
i 5 fctaltea&CHS-rs. ttt 
H2 *<t».6& 1 OO^JfijC^Jft^tfCt 1 

c>fi-?tf\ * i oftsajcftes i 6 *®jfc-r «. 
RcinscitiK, ttimmpimv-y 

SCKiafe^., J* i 2 =Sr*.68l l o <z>j3fa\z#& 

2 6 8 5 1 9^^«#fia) . 



A tffffi ¥3-90220 C2) 

tt-C»&bfettnarfe 6f£^tzit. fcfcftflra* 
«b<. fc&cOfcBiSfcifK.k-.TfiRtfteTb. 

t C * ^ T 7 9 > 2? a ^r^fifel- * CD C *>* VNT . 

fc. -#&flBinx*fr ^feotlt. tf48*;to*&b 
* 1**48*8 =S:P3I4#C4 5 • ffi< 

2 taoxs^^st b. u*>t»tntnoific 

fe&tt^*. ftictt l [HI CfflirNfcftaflimt 
a-^cDjbfcfecDu — 9t??S-5 t S(K9ft3RJ8 



* 6 C&fBAnn?* sa> e> . JnS&bfc 
Sfc^fcft. XJUP&®*M*ftH;taxe>IV8C 
C to IS m tt c <D i -5 ft ft * <d El SB K a I b t fe 

*nfc€,oT, iamT?iaa^xs*cj:or. *© 

#!*B C 7 9 > S?« fcj^jfcf * c t *<t? s « , 

( 85 £1 * m ife 1" -5 fc & © * © ) 

bTv *<D#|J&£, «2 1 <D«aSB2 2 
o-9 3 0CJ;9 *rP3litte:ii£***\ 
— e*C*6*C7 — 9 4 0 C * 0 ttttttffi 2 2 

Anxssscs^T, strsa* 2 i o«tJ.6tR2 4c« 

UTM«OfiaCRt?6n. 16134. 3 5 

-108 



B-9 3 1. 3 2 *-mo-J 3 0 

t. flft33ir2 1 ©tf»<e>&2 4 C&bTl&StttT?** 

o^ras— jKifetto — 9 3 o tT^bfeVNttgcgft 

#6*1. Stett44, 4 5 Ul^bEIteeftCSS 
*nfclffl*feli«j8t«on-?4i. 42H 
t«r»;itfo-5 4 0t > JnrgS-iKfclf a~9 
3 0 t«rffi-^iS1fa-9 4 o ir^ft^b. aSB 

i?2 i o+-c>»2 4%at bTBte-rsiateifeg 

SOt, lift S5l§I«s £9 5 0±C*»*nfcmfS2 
-2J:4S«ti-9 3 0M-ftil;fo-?4 o 
ZVn C ffilOSSt a - 9 b It *. S. C0«® T? . 

«MKlt8gBlfiS8l2 2CD*r6iCSftig*-e-ftiS*« 
*o-?»i8l6 otm«ctti/fe, 

«*aco7 9^s?iBxsa(±. Bsesnfe^isgB 

2 2 £F3#:fcC&;*:*-tf 5fc«>c0— ^fo-? 

3 0. 4)*c^« ! iaaj2 2 5rit#|C467c*««fc«> 
©—*i£*n-9 4 o*<. @ti$§5 0±i:^ 

*nX4>D. *fiaa5 2 2cr>^|6lC^<D4. ( 5U2 4 

br. mis«a 5ociDintebfe*i6 



T-tfcft^n-^ 3 0***2 1 ©F«3®*>61fiSI«8 
2 2 * fc* * s ;& ft KlfflSfcfffiE -&ifc 
*n-530Ol <H*fc:ti»#«©i3-9 3 1 ,. 
32li, g«s&34. 3 5KMl/t|iteI4i: 
t»*nT^«fe», #481*8 2 2©rtfflfcC 5** 
D tt**6.'S t 2 l ©PJra^iSjC. «^-t:*iflffll22 

9=.#:tt / *o-9 4 ofcs&jfc**. Rfcttcfc* 
*nfctti83B2 2rt®*i¥JE1-<&. =&4S*n- 
5 4 0© 1 «*fc{i«8UH©a-9 4 1 . 42fc 

g«5«i44, 4 5K.Mvximisi&&iz&m-isnx 

^*fe». *iS«82 2 0«1*C54<D 

#2 1 ©R^^|6]C^-Cir4SI8B2 2*a^ife® 

I/. tt48*B2 2*<*© + ,£,ift2 4C*f UTifrfc& 

y 9 > s? * n * $ t? * n « . 
#T. £©38§U©§lifee!lfc0iaK:£^-e5fc9! 



ft BJl¥ 3-90220 (3) 
» l 0ii*#65>§©«Jfcl2ln?. 4SSSB=SriDlL/,k^ 
tt«*21© l *iSeB2 2*6* ^ rt^C, 
* 2 1 *B3£1-« * 9 2 3 . * fc* 

2 1©*«S$82 2fc. 4 5 • ©ftj£CR&l*Cjfc 
Si^jlIIt*ft»C, *2 1 ©tt48SB2 2© 

j£<CD&at». *2 1 © + ,6*12 4 l/T 
Islte-f* i *> C Ute, a — 5HIteSa 

5 0©4»C. -Kit* Q-9 3 0 fcffttf ^-b 
•C»2 0Jto<M4 0c:^-ri-5c > — #&1fa- 
?3 0IJ2oOP3»a-7 3 1 , 3 2*>6ft5. 
P3»n-931. 32», <*2 1 © + .6&12 4C 
»UT&jWtt-e«!»fi:{tac. l>*>fcP3»o-9 
©P5»©IH,6a*. #C1f 2 1 © + .6I&2 4 _hC* 
S.k-3fcKtt6n*. *fcnfcn-9 3 1,32 
t4gte»3 4. 35fc*rb. AS3 6, 3 7ti 
D. -»!StD-?^^B 5 ,^3 3C|IItea4 

3 3{±®tert«3 8 ICH»UTVN«. ISHRrtffi 
38liB-5|g68g50i:j;,T, f21(0 
«f> <C> tt 2 4 © ® D * EI «S f -5 * d * r> X v> £ . 



— Jfc&tfn-? 3 0©&R&O-9 3 1.32© 
RStffl©^fflI©atts 4><6IS12 4C«l/T 4 5 * 
©ftI%*t«i5Cl/. -rfeto*>ttiSI82 2% 

4 5 • ©fcjgcresfittcjctf ftfcs. jcifenfe 

«ftS©«i8ffl2 2©rt®C. -B*ifc*a-9 3 0 

RMtn-93 1. 3 2%8ft«. 

2 1 ©* 2 2 4><6» 2 4 Cil 
& BC -fr 5 <k 5*01 0-90*5 

+ -&fttfa-9 4 0 fcgftttS. 
— &&1fa - 9 4 o « 2o©P3ifta-9 4 1 . 
42*>e>feD* -*&*o-9 3 0 t|BI«C, * 
2 1 © + .&I&2 4Cife3t#T!*f;»cfe&BC:, *»0 
Rfco-94 1. 4 2©n4t©lS^*«, V210 
+ <t>tt2 4±C*5 i'JCHIJS. P3»0-9 
41. 42tt»3BCgt < I;^i: l g«g»44. 
45**1, IS4 6, 4 DnftiSta- 
9 3t^^a "7^4 3 KlEIteg:£fc:£»*nT^ 
*. •eUT=»:«;«tJ-9St*#^'a **4 3». 
0tefl-«F4 8CHf Vt8 D . Efe^fSf4 8«@ 



6rt«3 8iiaifi!K, o-9iate3ia5 0C*o 

T. «2 1 © + .CIR2 4©I=ID =SrI3te-rS*"5C 
ttoTV^S. *6i:-ilCJ5fB-54 0O#B» 
a-94 1. 4 2©P3mB©^ffiJ©att, 4><£>4§l 

2 4C*fbTfcftfcfes.i:5K:u > ^feto*,^ 
8B2 2 fcfcfcc&^Ufcfc g , #48© 
7?>?iC, a-9 4 0 ©^M©M 
**TJK««-rsfeai:te*i-5C pg«|o-9 

4 1 . 42%«»n. 

#4Ht±-#, z»oH;fa-53 0, 4 o t 
— &i£1fn-9 3:f#7 r ny * 3 3 , a - 

9$S^n 9 ?4 3iJ;D<|i|5fi3tt3 8 l EDfe 
^»484*2 1 ©*[6|*6SfcaT?*S. ~& 
lt*0-?3![8^D.^4 3**B«L/T^Siate 

ass 2 c * ?> EJte@qfiEK:^ai*n, 

a-9^i#^n », * 3 3*<0«L/TV>*St5rtf$ 

3 8ttrafcJ&©«T?. ®te^.«4 8©EH^^©JL 

5 3 CfBKS&CfiiSl'Tl^S. ■5-l/T2ja©R 
»n-93 1. 32iJJ:V41, 42fc. 



-109- 



1fn-9Xft:/n «, ? 3 Otfrft^f 0-5$ 

24%^an»a-73 1 , 3 2<oate5&34. 
3 5*<tt-r^PaP lit. f 2 1 O^'bift 2 4$^ 
#RSMti-541, 420Ste»44, 45*<fe 

&C-&fttfn-9 3 0«J:D<-^ifi1f 0-9 

n-5S^a^33li, EI*grttt38CH* 
rt«3 8(i. «S*5 4K:J:DIlIteeMl«5 5C 

t. tat5rt«3 8^-tnc^t>r oteu. beam 

<DH5 3 oTK#bT V>SIlltg^.j!Sf 4 s «>I5I 
*5UT. -&a;'g : a-9£#:/a ' 9 ^ 3 3i5.ktf 

JUteF*3«3 8fc — #i£<ffo — 3 3 

%#-aTli&ii6»iIl/. — Jfc&lf a — 9 3 0*<<|fi£ 
3B2 2%«Pffir« J:^Cft-jtV>«. *fcj»2 
K^fHSSfiA?^ KISS 6 C<k t) . 
SlX5-f H'Cy H6 1 © _hT? , tt©4»,68l24 

D-5|i|5Ug5 0O^«iS§5 1{±. 
JB2j*9-<l<^yK6 soicaaF^nrvN*^ 
6. :n«i:f2 1 <D4»,6lR2 4 c?s-> rffiiifc 

h»§5 2C*5@|5i4t:ft, t VN5|Bi(i5^ 
486. -*ftttO-9£#?-o**4 3*#-> 

•cs(fii»jai/. 0-9 4 o**ifj|se82 2 

3 a&m U7^m»h6 1 c«br«tihi/T 

IL5 3©0fT?fBIftbT. @|g^^4 8 ***«fl&C 

-1 




«BB¥3-90220 (4) 



o-9 3 OSitf-ttfctf n-54 0 t^CEHg 

«5 5 2C3c*#*nT. ^ttiS^S KO^lT! 
(Uter* i-5ClL.. a-9imiE&B5 Otfj^jfcs 

^?-<H-;H6 1 ttX?-f PASS 2 9 . 
£67 0C«0tfO4J^«2 4©;fr|SjK:, j|&5£ 

5 Hi. A* 2X9 Y K 6 5 CD_fc 

C«a*tlTt>D. »2^5-n*^vl<6 5i[i 
te8»8 5 Stt, *1^5^M„l<6 1 CD_hC 

aasnr^s. tut* 1 k 6 1 

*<. *1 #«8«6 3 ©#siribk: * ,Tffi©*n 

^iiftjS-fS . »lX7-< K^y 1 <D_hC 

i**i:ia«g^1i(t4 8«>isuEU. cnci^T-ft 

0 45 £ tf-i&ftlfu — 9 4 0%, 
^2 1 2 4 5ratttBte4*T*< . 

■t-UT*4S|gB2 2%*n}gHl2 5 9*1 1 3 fit 
*-CiB^Ufeft. «2 1%^7>A23CJ:„T 

I X9-f H^ y H 6 1 fc, & 1 #fi3gt 
6 3%#fi*1fT|3tett»S5 5 fc#fc#tfrU. 
I3*5ffi»«5 5»CH»b-CVNSI5lfeF«3i@f 3 8tJ«fc 
D*— #C&#o — 93S$#:/o y ^ 3 3 . isfc^-nfci 
£»*nT^s-&fctta-9 3 0%. mtetfjg 

*2 l<0^iSaj2 2KflPjE£ 

1*. > fffEfc c ^ -e-#ft^ 

a-9 3 0OR«ta-9 3 1 . 3 2tt, -fCDS^ 
MS 4. 3 5C«UTI»Itee^T*S^e. 
6B2 2<0rtffi%te*<D fea<6>> P3^^|SjC%-{3 



±8a<B*$ci>TfTfrn 0-5 3 o 

*5SSitfr UT<ff48*<4 5 • i£ 

n-5 4 0 fceUEttJUeo* * ffiit*1t-T. 921 

1*5. C * TfcP3$4a-5 4 1 . 4 2 (4. t©I 
fe»4 4, 4 5 C«UTEtegft-p*S*>e> * 

CtfflEU. Iffiia.2 2*9 0* <Dfcj£K:*T?ifc* 

(*5iaoi8f®0oT#aB»#flii) . ir«sa> 

42(3*0, *«3SB2 2<DSnx**«ton*i:8C 
RSfto-53 P. Ci»t*sp3$4 



^ It BB ¥3-90220 (5) 
tfOftgfcD, . tfcDRJSlfifcB, . p! *>6>R 
&n-? 3 1 (OMPo *T©ffi«t*£ , t 
P, C43tf.&P3*|ti-T?©itSS d a , o-9cd 
Rffififcb, . tfflWMD, . tfORJ^S* 
Ba , P. *»6P3StO-9 3 lCDTB,&Po tL-VCD 

mm%s.* tv. *fc*iaaB2 2 c^jfcsns& 

C0 + .6IS12 4<0±iz&z i: 1^-5 

D i = 2 SL i sin & , 
Bi - ir D , ■2itli sin 0 t 
d, »2i, sin 9, /2 
b» "ttdi »2 Kii sin 0 a / 2 
T?*D. Pt .«©1?F*3S£-E!-rsRacDn-5»© 
SHEftn, (i. P, .&C4Stt3 0-5©P3Pfi<D 
ifcT? * 5 6 . 

Bi 2 7c SL i s in 0 t 



n i » 



2 w A i sin ©a/2 
sin 0 t 



•••(1) 



sin 0 * /2 



Di =>2 Jli sin 0 a 

B s = it Da = 2 ?r i 2 sin 0 a 

d a = 2Ji sin 9« /2 

ba "ltda = 2 It £ a Sin > a /2 

P a £©¥F»9®fc-jg-f Slifl©a-?eo 
Ba 2 nr £ t sin 0 a 



n " b a 2.ic SL i sin 0 a / 2 

sin 0 a 

sin 0 a / 2 

fcfe*. ftoTM) fc*(2) J:D 

sin 0 a 



(2) 



n a = n a 



sin * a /2 ~ (3) 
AO) {4*480^^0, i: t7-5 3 KOR&fc 

0 a 0*0LW»T?*9 . 0 a t«. tt-3tT?*« 
*(3) {4O-50P, **6P, <9lffl<Z>tfjf£ 



toHCfiMfiiftt^D^ft^. J: ■sTT'af ©f*3® 
i: R$4 o — 5 ©#® i: ©Hot *c D O . 

fc< fe*. 

*UT:7? >$>®*<»jfc*nfc#JS,T*. S&H 

iniofcStt^siacfcor^^i^ns. tut 

»li , J:I3 ( *20X5-fl<'<?l<6 1, 65^, 
m 1 . »20#|S»6 3 , 6 7 £ * r>T«ii*-e 

Mi2 5,4^ST»**. 

O-730, 4 0{*Rlftti-9*<tb ( c > |gl2 4£-£ 
tfT®f»3T?. **ffr<Dtt@C2<Bgfttf-&n. 
^AciS** t»-9 4 0 ®Ri|cr — 9 4 1 . 42C4, 
# 2 1 2 4 fc-^tf sp®f*J*t7, — 

B-5 30OR»D-53 1 ( 3 2«<S3$n^ 



¥ so p i « t it us. t * « e * n * s «> 

o - ^ o # n as a *< & <o » » « a * t j* u & v> tt 
ic8i«n««>o-e*n«. -&P3$fto-?i4. 
t*"t>tSl2 4%4».&£: IT, ScSfttK HB**vM4 

&<D (4. SblT bt>R«|o-9-pfe < T 

H^y K 6 5 (4. »U?-f M>|< 

t*m20 0AJfett50 A«D*-5 CSftbT 
0(a), ( b ) fcjn-f<fc-5&. SiS8#7 5<?> 

fc$*M«7? v*Atx£afc«fc9;&nxTS« 
^9^S?«DJ^*t(4, fifc©:? , 

o? ^^inx&BCiJV^T. — tfcitiru — 5 
o Jffi 33 — #: & Iff a - 9 4: ^ » u ft & a c & S 



t ft Bfl¥ 3-90220 (6) 

S. C ^T?-^i6*o-93[J#^o y ? 3 3(4. 
#lX?-fl<*<*K6 1 Ci^t^BtSJcjc 
ft -sTl^tf, »lX9-fl<'<.y I<6 lOiCt 
a*nTVN«©T*< . ■E-O^S(40<g^M4 8 
{3*^StlTVN«E3ft^6r>?L5 3 *^b*C. #2 

{4l9ifift3i(DSg»{4. #83*86 3. 6 7 CDft 9 K: 

— <fcitf;iro — 9 3 0 S.C/-^i5'g ! a 4 o 

*U»-fl«^»|<6 1, i2X?-f 

6 5 n-9»ffl^at: J: 9 . 

o - 9 *< fls 0 U t V> * i: 8 tt ft© 46 * a - ? (4 . 

■C-n^na — 9|U<g^D >> ^ 3 3 . 43CSf t/ 

SICinff. inx-fs^ l #512 
fiK-rsc iPXf*fW**tttS*n« tVN 

^ ±EaofaA(4}»i«ADx%ff^ t s 

cinx^^TL/. iBX*<SJatfe-3*CiaHoiSi± 

*fciDX**<$tt©i&ga<£-fcUTt>. rat 
o-5c«k-,Tinx*<Wi8T?. 



-112 



-fcT? 3 « £ v> -5 S6* «> * 6 C o - 9 <DM « 

* t * i; 1* ** ^ © & ^ # a; % ^ -r tuf m 



1§BB ¥3-90220 (7) 

P3 * a - ? c * * f a & © ip x # m * m -r m m ® 

2 1 — <tf 
2 2-*iSSB 

2 4 ,6 it 

3 o- — #fc*tj-? 

3 1, 3 2«"Hi4ct— 9 ( n-9 ) 

3 4.3 5~gtef* 

4 0--Jfcfc1fn-5 

4 1. 4 2—R«|o-5 (n-9) 
44. 4 5...@«S«i 

5 o ...n — 5 tmte&ji 

6 o — o — 5#i&»a 

# «= ffi St A «c5fc£*fc 7^7X^ 

ft a a #m± ± m 




-113- 




n 



-114- 




!*Bfl¥ 3-90220 (9) 



1 12 i 



»2 13 17 



